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NICE guidance (Nice, 2004) and much empirical evidence (Hawton, 2000; Gunnell et al., 2005; Bergen 2012a Bergen , 2012 indicate that clinical staff should undertake psychosocial assessment, and set up aftercare when appropriate, for all patients who come to hospital because of self-harmregardless of the method of self-harm at that episode. It is, however, a consistent observation that, compared with those who have attended hospital because of self-poisoning, people who attend due to self-injury are much less likely to receive adequate psychosocial assessment and ensuing aftercare. One reason for this state of affairs is almost certainly the widespread but erroneous belief that self-injury is not a suicide risk (Grandclerc et al., 2016) -self-injury is, in fact, associated with higher rates of subsequent non-fatal and fatal repetition of self-harm Cooper et al., 2005; Lilley et al., 2008; Bergen et al., 2012a; Hawton et al., 2012; Carroll et al., 2014 ).
Here we have investigated two fairly common categories of self-harm method that go beyond the simple self-poisoning/self-injury dichotomy: combined self-poisoning and self-injury (usually selfcutting) on the same occasion, and acts that represent rapid repetition of non-fatal self-harm following a recent episode. Our aim is to explore the relation between self-harm method and risk, with the expectation that a better understanding of any associations will help those most in need to receive robust assessment and aftercare.
Monitoring studies in the UK and in Ireland (Lilley et al., 2008; Perry et al., 2012) have found high non-fatal repetition rates among those attending because of combined poisoning and injury, and two studies have pointed to a high long-term risk of suicide (Owens et al., 2005; Bergen et al. 2012b ). Non-fatal repetition has been observed too to have an association with suicide (Zahl and Hawton, 2004; Haw et al., 2007; Bergen et al., 2012a) . We have used a large consecutive series of episodes at the two general hospitals in one large UK city to determine whether we can confirm, first, that there is a significant excess of non-fatal and fatal repetition of self-harm after an index episode in which self-poisoning and self-injury were undertaken in combination with one another and, second, whether early non-fatal repetition is associated with subsequent suicide.
Method

Setting and sample
The study was undertaken in the two general hospitals in Leeds, one of the UK's largest cities. At the time of the initial sample the two emergency departments, the only ones in the city or surrounding metropolitan area, each functioned as a general emergency department (ED) -one in the city's East and one in the city centre, both subject to high throughput of patients who had self-harmed, and dealing respectively with 55% and 45% of the study sample. Data were collected on all patients aged 12 years or above who presented with self-harm to a Leeds ED for the 3-year period 1st October 2004 to 30th September 2007. The data were collected at a time when Leeds was part of the Multicentre Monitoring project for self-harm in England and procedure was as described in publications about that project (Bergen et al., 2010) . Self-harm was defined as intentional self-poisoning or self-injury, irrespective of motivation (Hawton et al., 2003; National Collaborating Centre for Mental Health, 2012) . Also included were acts of poisoning with noningestible substances, and intentional overdoses of 'recreational' drugs; severe alcohol intoxication was designated self-poisoning on a few occasions when case notes clearly recorded that self-harm was the intention. Self-injury was defined as any injury that was intentionally self-inflicted; it included self-cutting, attempted hanging, jumping from a height, burning, swallowing foreign bodies, gas inhalation, and a few traffic related injuries. Once booked in at the ED reception desk, all patients identified as attending due to self-harm were included, whether or not they stayed to complete their treatment in the ED. The study population and sample therefore included patients who were admitted from the ED to a general or psychiatric hospital, and those discharged directly from the ED. For any index hospital episode in which the person arrived alive but died within the next seven days, we examined the records to check that death was not a direct consequence of the self-harm episode that led to the index admission; one person (who died on the day of admission) was excluded in this way.
Data collection and analysis
To identify all episodes of self-harm and ensure comprehensive data collection, research staff scrutinised ED records, psychiatric referrals, medical records, and other sources soon after each patient had attended the hospital. The ED computer systems were searched using over-inclusive terms, such as "psychiatric", "behaving strangely", "lacerations", or "appears drunk", as well as more specific coding terms related to self-poisoning and self-injury, and the corresponding paper records were then examined. This search resulted in scrutiny of many cases where the presenting problem did not indicate self-harm but, by this method, led to inclusion of cases of self-harm in which there was no referral for a psychosocial assessment -cases often missed in published self-harm research. Identifying self-harm episodes using this system is of proven reliability (Sellar et al., 1990) and its use in our study is described in more detail elsewhere (Horrocks et al., 2004; Hawton et al., 2007) . The monitoring of self-harm episodes and later collection of mortality data (see below) was approved by the Local Research Ethical Committee. The monitoring process was fully compliant with the Data Protection Act of 1998 and had approval under Section 251 of the NHS Act 2006 (formerly Section 60, Health and Social Care Act 2001) to collect patient-identifiable information.
Data collected for this study included gender, age, date and time of self-harm, method of self-harm (including drugs used in self-poisoning and type of self-injury), alcohol involvement, previous mental health care and self-harm, admission to the general hospital, and psychosocial assessment. We have made clear in the analysis (below) when data were unavailable from clinical records, unless the numbers missing were too few to be important: unfortunately, ED records often fail to record information such as the patient's current and past contact with mental health services. Data on various demographic and clinical variables were compared according to which of four broad categories of self-harm method was used: self-poisoning, self-cutting, self-injury other than by cutting, and methods involving combinations of self-poisoning and self-injury.
We defined combined self-poisoning and self-injury when the patient reported having done both as part of a single act that led to the index presentation, even when that act might have taken place over several hours or even over two consecutive days. We defined rapid non-fatal repetition in two ways, as re-presentation to hospital within one week or four weeks of an index episode.
Mortality data
In a data linkage process the UK's National Health Service (NHS) Information Centre, now NHS Digital, matched the people from the self-harm monitoring study with any registrations of death held by the Office for National Statistics (ONS) in England and Wales, and with an equivalent system in Scotland. Individuals were matched on first name, surname, date of birth, gender, NHS number where available (in around 40% of our sample), and last known postcode where available. Mortality was determined for the sample until the census date of 31 August 2011. Death, from any cause and specifically for probable suicide, was used as a further outcome variable in our analyses. Many deaths of undetermined intent are probably suicides and, as a consequence, in suicide research and suicide prevention policy in the UK it has become conventional to combine suicides with deaths that were of undetermined intent and where an "open" verdict has been assigned by the Coroner; as with usual practice, this category is hereafter called 'suicide' (Linsley et al., 2001; Department of Health, 2002) . A few deaths were the subject of coroners' "narrative verdicts", where the coroner sets out the circumstances of the death in a detailed way but does not otherwise categorise the verdict. In our study there were eight such verdicts, each accompanied by a cause-of-death code that was applied by the ONS from the narrative account. Only one of these narrative verdicts was assigned a suicide code; it is included with the suicides in the analysis below. The other seven narrative-verdict deaths are included and analysed in our category of "death other than by suicide".
Analysis
Differences between groups were explored using chi squared tests (when there were more than two groups). The patients were subject to variable length of follow-up: from 1 day to 36 months for nonfatal repetition; and from 1 day to 71 months for fatal repetition. Taking account of the variable time at risk of repeating, we plotted Kaplan-Meier survival curves with hazard ratios (and 95% confidence intervals) and log rank tests, as appropriate, to identify differences in repetition related to methods of self-harm; Cox regression was used to adjust some variables for gender and for age (included in the model as a metric variable, in years) at the index episode. For the analysis we used SPSS version 21.
Results
The 6155 people, 58% female and 42% male, undertook 10829 episodes of self-harm leading to hospital attendance. The present investigation focusses on method of harm, particularly combined methods on the same occasion. During the three years of hospital monitoring, self-poisoning was the commonest form of harm but many episodes (2998/10,829, 28%) involved self-injury, 746 of them (7% of all episodes) using combined methods; Table 1 sets out characteristics of the study episodes according to four categories of self-harm -poisoning, cutting, injury other than by cutting, and combined methods (using more than one method on the same occasion). Two-thirds of the combined methods (492/746, 66%) involved poisoning combined with cutting, 84% when adding in those who combined poisoning with self-injury other than by cutting. Males accounted for 45% (4843/10829) of episodes and slightly more episodes per person than did females. Contrary to popular belief, more self-cutting episodes involved males than females (Table 1 : males 848/1678 (50.5%)). The median age was similar (31-33) across the method categories; self-poisoning was, however, particularly a feature of older adults and self-cutting was prominent among working age adults (Table 1) .
Table 1 about here
Patients usually arrived by ambulance, particularly when the self-harm was due to combined methods (which generally included poisoning) or to self-poisoning alone ( Table 1 ). The pattern for triage is rather similar: those who had self-poisoned, including those who had used combined methods, were much more likely to be scheduled for clinical care within an hour of arrival -with ambulance arrival itself probably making such a decision more likely (Table 1) . Most patients were deemed alert by the time they received clinical care, with rather more drowsiness among those who had poisoned, whether alone or in combination with injury (Table 1) .
Many patients had a history of earlier hospital attendance due to self-harm and had previous or current mental health services contact (Table 1) although ED records were not consistent in recording these important clinical characteristics. People who had self-poisoned were less likely than were people who had undertaken any kind of self-injury to have had previous self-harm or current or past mental health contact (Table 1) . Table 1 shows differences in assessment and immediate care according to the method of self-harm. The most obvious feature, described repeatedly in the literature, is that those who self-poisoned are much more likely than those who cut themselves to be assessed and to be admitted to the general hospital. Patients who used combined methods were assessed psychosocially and admitted in patterns similar to those seen for patients who have solely self-poisoned.
Repetition
After cleaning data and identifying multiple episodes by the same person, 6155 people accounted for the 10 829 episodes and were notified to the NHS Information Centre to determine whether they were alive or had died. Of these, 130 were not traced (130/6155, 2.1%) and one person had no method of self-harm recorded, so we examined fatal and non-fatal repetition for 6024 people, taking each person's first episode in the study period as the index episode.
Non-fatal repetition
The duration of hospital monitoring was 3 years, with patients followed up to determine any subsequent non-fatal self-harm from between 1 day (for the patients included on the last day of study) and 1095 days (3 years). The average length of follow-up was therefore 548 days (1.5 years); we found a steady incidence of self-harm across the months of the study. During the monitoring period 24% of patients (1444/6024) returned to a Leeds hospital because of a repeat of self-harm; 19% carried out between one and three repeat episodes and the remaining 5% attended with four or more repeat episodes (range of repeats 1 to 123). There were differences in the proportions repeating according to the method used at index episode: 23% (1074/4671) of those who selfpoisoned repeated, compared with 30% (236/798) of those who had cut themselves, and 29% (82/288) of those with combined methods -while repetition in people who had self-injured other than by cutting was lower at 20% (52/267) (chi squared 22.36, df = 3, P < 0.001).
To account for varying length of follow-up we generated survival tables and Kaplan-Meier curves (Figure 1 ). These curves confirm the findings above and provide estimates for repetition at all time periods up to three years. For example, the one-year repetition rate for all patients is 22%, at two years 28%, and by three years 32% (Figure 1) . The curves show a pattern of earlier and higher final levels of repetition for those patients who had cut themselves only and for those who had undertaken combined methods of self-harm. For people who had self-poisoned only and for those who had injured themselves other than by cutting, repetition was less likely and slower to take place (log rank chi squared 29.75, df = 3, P = 0.001).
Suicide and other deaths
To determine the pattern of mortality, the 6024 people were traced for a further 35 months after the end of the hospital data collection, providing data for up to 71 months. Of the 6024 people, 190 (3.2%) were traced but could not be confirmed as alive by the ONS. They included people in the armed forces and some who had left the country but, if they had died, the ONS should have had a record of the death; following normal practice, they are assumed in the analysis to be alive. During the 35-71 month follow-up period (average follow up of 53 months) 339/6024 (6%) people died, 69 (1.1%) by suicide. The suicides were carried out using a variety of methods. Suicides by the category of 'hanging, strangulation and suffocation' were the most numerous (N = 30), with poisonings adding another 19. In 8 cases the death certification did not make clear the cause -citing an 'unspecified' means. The remaining 12 deaths represented, in ones and twos, such events as drowning, jumping or burning. There was a clear relation between suicide and age: for example, over-65s who had selfharmed were more than seven times as likely as young people (aged 10-24) to die by suicide (Table  2) . Males were more than twice as likely as females (Table 2) to die from any cause other than suicide (HR 2.2) and almost three times as likely to die from suicide (HR 2.8).
Patients who repeated non-fatal self-harm during our study were more than twice as likely to die by suicide at some later point, and where there were five or more repeat episodes even more likely; deaths from reasons other than suicide were also more numerous among those who repeated nonfatal self-harm (Table 2) . We found that rapid repetition had a strong relation with later suicide. Designating one week (7 days) and one month (30 days) each as a workable definition of rapid repetition, suicide likelihood was in each case almost four times that of the rest of the study sample (hazard ratios of 3.8 and 3.7). Non-fatal repetition within a month or a year was associated too with higher incidence of non-suicide death (Table 2) . Adjustment for age at index episode and gender made no appreciable alteration to any of the hazard ratios (or their confidence intervals) related to the risk factor of repeat non-fatal self-harm.
When it comes to method of index self-harm and any relation to subsequent suicide, one of our method-groups stands out: those who harmed themselves using combined methods were around three times as likely to die subsequently by suicide than were those who had self-poisoned (Table 2, Figure 2 ; log rank chi squared 14.50, df = 3, P= 0.002; hazard ratio 3.2); the hazard ratio for subsequent suicide is altered only slightly (to 3.1, 95% CI 1.6 to 5.9) when adjusted (Cox regression) for gender and age at index episode. Similar adjustment, for age and gender, of the hazard ratios for self-cutting and for non-cutting self-injury (each compared to self-poisoning, Table 2 ) likewise leads to negligible change in each ratio. Figure 2 shows that much of the suicide excess among patients whose index episode was by a combined method of self-harm occurred within the first year of follow-up. Table 2 indicates that there is no strong relation between method at index self-harm episode and deaths due to causes other than suicide.
Recent work on suicide after self-injury found a relation between the site of cutting or stabbing and the likelihood of subsequent suicide: those who had cut themselves other than to the wrist or arm (for example to the torso) had a higher suicide incidence in follow up (Carroll et al., 2016) . Because people who cut themselves often do so at multiple sites, episodes categorised as 'to arm or wrist only' were restricted to those where there was no cut to a site other than the arm or wrist. Our findings for subsequent suicides were in the same direction as those of Carroll et al. -although well short of significance; we found, however, some suggestion of an excess of non-suicide deaths among the people who had cut themselves at a site other than their arms (Table 2) .
Discussion
Two main findings emerge from our study. First, people who attend hospital as a consequence of non-fatal self-harm and who have on the same occasion used more than one method of harm (such as a combination of self-poisoning and self-injury) have higher than expected incidence of subsequent suicide -our estimate being a three-fold risk when they are compared with those using self-poisoning alone. Second, patients who have self-harmed and return with another non-fatal episode show a similarly raised suicide incidence -particularly if that repeat episode is just days or weeks after an earlier one.
Characteristics of the study sample
The age and sex patterns in the present study are similar to those set out in the Multicentre Monitoring project for England (Bergen et al., 2010) . Around ten episodes of self-harm are recorded each day of the year in the EDs of this regional city -representing rates comparable to those reported in the Multicentre Monitoring project (Bergen et al., 2010) . The proportions of people that we allocated to our four categories of self-harm method are similar to those we reported previously together with data from Manchester and Oxford (Lilley et al., 2008) . In particular, the proportion of people who had self-harmed using combined methods is in keeping with that seen in multicentre monitoring (Lilley et al., 2008; Owens et al., 2015) .
The profile of past self-harm and previous and current mental health care suggests that the people who used combined methods were closely similar to the much larger group of those who had attended hospital due to self-cutting only: nearly all had a history of mental health problems, most had previously harmed themselves, and a majority were in current contact with mental health services -with all three of these characteristics evident at lower levels among those who had selfpoisoned only. On the other hand, patients in the combined harm group resembled those who had self-poisoned when it came to their immediate hospital care: they were usually admitted from the ED to an in-patient bed in the general hospital and they were far more likely to receive a psychosocial assessment before discharge than were those who had cut themselves as a single selfharm method.
Self-injury and suicide
It is already clear that dangerous methods of self-harm -involving such things as hanging, drowning, firearms, jumping, gassing, and traffic -are indicators of increased risk of subsequent suicide (Runeson et al., 2010; Bergen et al., 2012a) . The present study is not large enough to have examined rare lethal events and they have been amalgamated here with a range of non-cutting injuries, many of which are not physically severe. Whether self-cutting is a risk for later suicide is not wholly clear in the literature, although there are recent UK studies that point to such a risk (Cooper et al., 2005; Bergen et al., 2012a; Bergen et al., 2012b) . Inconsistent findings concerning suicide after self-cutting may well be tied up with sampling differences (Bergen et al., 2012a) , with some follow-up cohorts based on hospital-admitted rather than ED cases, with cutting much less likely than is poisoning, or injuries other than cutting, to have led to admission (Christiansen and Jensen, 2007; Runeson et al., 2010) . Our study does not suggest that cutting is a particular risk but adds weight to the growing evidence that it is no less likely to presage suicide than is self-poisoning. These method-related suicide rates are increasingly important as it seems clear that in England there is an upward trend for the proportion of self-harm that is due to injuries rather than poisoning (Bergen et al., 2010; Hawton et al., 2015) .
Combined methods of self-harm and fatal and non-fatal repetition
Patients who used combined methods were very likely to attend hospital due to non-fatal repetition, in a pattern similar to that of those in the self-cutting group -with a striking early likelihood of repetition when compared with those who had self-poisoned or used non-cutting self-injurious methods.
We found that the use of combined self-harm methods at an index episode was associated with a three-fold raising of suicide risk. The suicides had a strong tendency to be soon after the index episode (Figure 2) . Few cohort studies of non-fatal self-harm have examined the outcome for people who have undertaken combined methods of self-harm -in part because the proportion is low and numbers thereby too few for robust findings. But there are other reports of combined methods being associated with suicide. A study in Nottingham, England that followed up for 16 years a thousand people who had self-poisoned showed a higher suicide rate among those who had also cut themselves at the same episode (Owens et al., 2005) . Multicentre monitoring of thirty thousand people who had self-harmed in three English cities found greater than doubling of suicide risk in people who had combined self-poisoning and self-injury compared with those who had selfpoisoned only (Bergen et al., 2012b) . Monitoring in Oxford has examined the relation between Suicide Intent Scale (SIS) scores and method of non-fatal self-harm, showing high median SIS scores among patients whose attendance at hospital was due to combined self-poisoning and self-injuryhigher median scores than found in those who had self-poisoned only or self-injured only .
Non-fatal repetition and subsequent suicide
We also found a clear relation between repetition of non-fatal self-harm in follow up and subsequent suicide. Repeating soon after an index episode -whether within a week or within a month -holds a particularly strong risk. Similarly, multiple further episodes within the follow-up period has a strong association with suicide -especially if there are several such episodes. These findings about multiple episodes, although not the relation shown here between suicide and early repetition, have been observed in earlier data from Oxford (Zahl and Hawton, 2004; Haw et al., 2007) and in multicentre UK monitoring (Bergen et al., 2012a) .
Methodological considerations
The most prominent limitations of the present study consist of two weaknesses that are common to all research concerning hospital presentation of self-harm. First, the data-capture excludes the many episodes that never reach a hospital. The present data represent, however, the methodical inclusion of all hospital episodes while much self-harm research concerns only those people who receive psychosocial assessment -or may even be restricted to the people who are admitted to a general hospital ward. Our sampling had processes in place to ensure the inclusion of episodes where the person left the ED soon after triage and before medical or psychosocial assessment. Such a method results in complete inclusion of episodes but can report on only those clinical variables that are routinely recorded in often scanty ED records.
This reliance on clinical contact and clinical records influences our two presentations of interest. Two acts (say self-poisoning followed by self-injury) will be classified as rapid repetition if each leads to a separate hospital attendance but as one combined episode if they occurred very rapidly and presentation was deferred until after the second act. Since repetition very often involves a change of method (Owens et al., 2015) it is not implausible that this overlap between the definitions of the two presentations is matched by some more general overlap between the phenomena (use of more than one method, early repetition), which may account in part for their similar outcomes.
A second failing common to all research of this kind is that many of the index episodes in the study period are not the person's first-ever episode. Consequently, although the analysis takes index episodes as a starting point and refers to subsequent episodes as repetitions, these index episodes are arbitrary start points in what may be a succession of episodes beginning years earlier (Owens et al, 2015) . This difficulty cannot adequately be corrected using data about earlier episodes because ED records do not contain reliable past information and patients are too often not asked in the ED (or it is asked about but not recorded) whether the present episode is their first hospital attendance. A similar dictum might, by the same logic, be applied to our focus here on combined self-harm methods at an index episode: earlier, pre-study episodes for some patients will have involved selfharm by another method.
Although it is a third limitation of the present work that the data derive from index episodes of selfharm undertaken some years ago, there are three credible reasons for using such data. First, cohort studies of this kind -featuring a rare but important outcome such as suicide -need lengthy followup periods in order to detect any effects. Second, the present data constitute a large sample drawn from a single centre over a short time. Leeds is a substantially larger centre than any of the Multicentre Monitoring centres in England, or any other site that has collected data on mortality after consecutive hospital attendances for self-harm; the city is much larger than Oxford or Derby, and it has a bigger population than does the portion of Greater Manchester that provides data to the multicentre project. A large study sample captured over just three years in one place, with relatively uniform duration of follow-up, provides for findings that can usefully measure up against those from other more heterogeneous samples that are based on amalgamations of several centres, or on single centres and much longer data collection with widely spread duration of follow up. Third, the published evidence concerning services in England for assessment after self-harm show little or no improvement in service provision over a recent ten-year period (Cooper et al., 2013) ; much of the clinical picture concerning hospital management of self-harm continues to suggest a service that falls short of national guidelines for care.
Conclusions
Suicide after non-fatal self-harm is thankfully uncommon. Although around 60 times greater than the population rate, in the UK the incidence is probably somewhere in the region of one in a hundred patients within the first year (Owens et al., 2002; Carroll et al., 2014) . But the risk is far higher in certain subgroups and goes on rising over many years after an index episode of non-fatal self-harm. A recent systematic review (Carroll et al., 2014) shows a year-on-year climb in suicides much like that shown in a systematic review 12 years earlier (Owens et al., 2002) . The best estimate is that 1 of every 25 self-harm patients will die by suicide during the 10 years after an index hospital presentation (Carroll et al., 2014) . We confirm here that older age in people who self-harm is a clear risk factor for suicide, as is male gender. The present study, though, points to three important research findings that have been recorded but received little emphasis in earlier published research: subsequent suicide is strongly associated with the combined use of methods (usually self-poisoning and some kind of self-injury), early repetition of non-fatal self-harm, and multiple repeat episodes. When carrying out psychosocial assessment and making aftercare arrangements in the hospital care of people who have self-harmed, combined methods of self-harm or a recent hospital visit for a selfharm episode should be considered 'red-flag' indicators of a need for particular attention to care.
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